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A compound of the general fonnula (1) and salts and physiologically functional 
derivatives thereof. 




i^erein 

A is a non-«romatic ring system containing 4 to 8 catbon aiomsp M^erein the 
ring system comprises at least one double bond and wherein one or more of 
the carbon atoms in the ring can be replaced by a group X, wherein X is 
selected from the group consisting of S, O, N, NR^ SO, CO or SO2; 

D is O, S, SO2, NR^ or CH2; 

Z' and are independent &om each other O, S, or NR^ ; 

is independently -COjR ^ -SO3H, -CONR*R^% -CR O, -S02-NR*R^\ - 
NO2, -SO2-R", -SO-R*, -CN. alkoxy, ^H, -SH, alkylthlo. -NR"-C02-R\ - 
NR^*-CO-R*. -NR^^-SOj-R. -O-CO-R*, -0-C02-R*, -O.CO.NR*R^^ 
cycloallg^l, alkylamino, hydroxyalkylamino, atyl, or heteroaryl; 

R' is independently H, halogen, haloaUcyl, haloall^loxy or alkyl; 

R* is independently H, alkyl, cycloalkyl, aminoalkyl, alkoxy, -OH, -SH, 
alkylthio, hydroxyalkyl, haloalkyl, haloalkyloxy, aryl or heteroaryl; 

R'* is independently hydrogen, haloalkyl, hydroxyalkyl, aUcyl, oycloalkyl, aryl, 
heteroaryl or aminoalkyl; 



»2 ■ 
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isH,OR^orNHR^ 



is H, alkyl, cycloalkyl, atyl. iaiylalkyi, alkoxy, O-aryl, 0<ycloalkyl, 
. S ; halogen, aminoalkyi, alkylamino, hydroxylamino, hydroxylalkyl, haloalkyl, 

haloalkyloxy, heteroaiyl, alkylthio, S-aiyl, or S-cyclpalkyl; . . 

is H, alkyl, cycloalkyl, aryl, or heteroaryl; 

10 is H, OH, alkoxy, 0-aryl,alkyl, or aryl; 

R* . is h; allsyl, cycloalkyl, aiyl, heteroaryl, arylalkyl, alkylaiyl, alkoxyalkyl, 
acylmethyU (acyloxy)alkyl, non-symmetrical (acyloxy)allqrldiast©r, or 
dialkylphosphate; 

15 R^ is li alkyl, aryl, alkoxy, O-lwyl, cycloalkyl, or O-cycloalkyl; 

I' 

R* is hydrogen or alkyl; . 

E is an alkyl or cycloalkyl group or a monocyclic or polycyclic substituted or 

20 unsubstituted ring system which may contain one or more groups X and 

which contains at least one aromatic xbyg; 

Y is hydrogen, halogeti, haloalkyl, haloalkyloxy, alkyl, cycloalkyl, a 

monocyclic or polycyclic substituted or unsubstituted ring system which 
25 may contain one or more groi^ X and which contains at least one aromatic 

ring or 
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m is 0 or 1; 
n isOorl; 
p isOorl; 
r is 0 or 1; 
q isO or 1; 
t is 1 to 3; and 
V isOtoS; 

A compound of fhe general formula Qsl) and salts and physiologically functional 
derivatives thereofj 




(la) 



wherein 

A is a non-aromatic ring system containing 4, 5, 6, 7 or 8 carbon atoms, 
^vherein the ring system comprises at least one double bond and wherein one 
or more of the carbon atoms in the ring can be replaced by a group X, 
wherein X is selected from the group consisting of S, O, N, NR"*, SO, CO or 
SO2; 

D isO,S,S02,NR^orCH2; 

and ax^ independent from each other O, S, or NR^; 

R' is independently H, halogen, haloalkyl, haloalkyloxy -CO2R", -SO3H, -OH, 
-CONR*R % -CR O, -S02-NR+R % -NO2, -SO2-R % -SO-R*, -CN, alkoxy, 
alkylthio, aiyl, -MR '-C02-R\ -NR^ -CO-R*, -NR^^-SC)2-R% -O-CO-R*, - 
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0-Cb2-R*, -O^O-NR^R^*; cycloalkyl, alkylamino, hydroxyalkylamino, - 
SH, heteroaryl, or alkyl; 

is independently H, alkyl, cycloalkyl, aminoalkyl, alkoxy, -OH, -SH, 
allcylthio, hydroxyalkyl, halbalkyl, haloalkyloxy, aiyl or heteroaryl; 
is independently hydrogen, haloalkyl, hydroxyalkyl, alkyl, cycloalkyl, aryl, 
heteroaryl or aminoalkyi; 

Is NHOH or together with the nitrogen atom vfidch is attached to R^ form 
a S or 6 membered heterocyclic ring with the iproviso that R^ is -[CH2]s and 
R* is absent; 

is H, alkyl, cycloallQ^l, aiyl, alkoxy, O-aryl; . O-cycloalkyl, halogen, 
aminoalkyi, alkylamino, hydroxylamino, hydroxylalkyl, haloalkyloxy, 
heteroaiyl, alkylthio, S-aryl; S-cycloalkyl, aiylalkyl, or haloalkyl; 

is H, alkyl, cycloalkyl, aiyl or heteroaryl; 

is H, OH, alkoxy, O-aryl, alkyl or aryl; 

is hydrogen, or alkyl; 

is an alkyl or cycloalkyl group or a monocyclic or pplycyclic substituted or 
unsiibstituted ring system which may contain one or more groups X and 
^^^ch contains at least one aromatic ring; 

is hydrogen, halogen, haloalkyl, haloalkyloxy, alkyl, cycloalkyl, a 
monocyclic or polycyclic substituted or imsubstituted ring system which 
may contain one or more groizps X and ^T^ch contains at least one aromatic 
ring or 
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,2 



r 



P 



q 



m 



n 



isO or 1; 
isOor 1; 
is 0 or i; 
isOor 1; 
isOor 1; 



s 



is 0 to 2; and 



t isOto3; 
with the proviso that flie foUowitig compouads are excl^^ 

compounds wherein ring A is an unsubstituted carbocycle containing six carbon 
atoms and one double bond between the CZ' and CZ^-substituents,.Z*'^Z^=0, and s 
is 0; 1 ,3,5-Tribenzyl-2,4,6-trioxopyrrolo[3,4-d]imidazole, 1 ,3-Dibenzyl-5-(4- 
methpxy-benzyl)-2»4,6-trioxopyrrolo[3,4-d]imidazole, l,3-Bis-{4-methbxybenzyl)- 
5-benzyl-2,4,6-trioxopyirolo[3,4-d]imida2ole» and l,3-Tris-(4-methoxyb6nzyl)- 
2,4,6-trioxo-pyrrolo[3,4-d]imidazol6. 

A compound of the general fbtmula (111) and salts and physiologically functional 
derivatives thereof* 




(m) 
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the dotted line means a single or a double bond; 

A , is a non-aromatic ring system containing 4, 5, 6, 7 or 8 carbon atoms, 
i^erein the ring system coinprises at least one double bond and wherein one 
/ or more of the carbon atoms in the, ring can be replaced by a group X, 
wterein X is selected fix>zn the groi^ consisting of ,S, O, N, NR*, SO, CO or 

. . .SQ^; * . ■ ' ■ ■ 

D isO,S,SC)2,NR^orCH2; 

G isO,S,S02.CO,N,NR*,CR'orCHR*; 

L isNorCR"; 

M isNorCR^ 

7} isO,S,orNR^NR'^CONR\CONR\orCO; 

is independently H, halogen* haloaikyl, haloalkyloxy -C02R'\ -SO3H, -OH, 
-CONR*R", -CR**0. -SQ2-NR*R'\ -NO2, -SO2-R \ -SO-R*. -CN, alkoxy, 
alkylthio, aiyl, rNR"-C02-R\ -NR'*-CO-R*, -NR^^-'S02-R\ -O-CO-R*, - 
O-COa-R*, -0-CO-NR*R''; cycloalkyl, alkylamino, hydroxyallqrlamino, - 
SH, heteroazyl, or alkyl; 

R* is hidependendy H, alkyl, cycloalkyl, aminoallQ'l, alkoxy, -OH, -SH, 
alkylthio, hydroxyalkyl, haloaikyl, haloalkyloxy, aiyl or heteroaiyl; 

R"" is independently hydrogen, haloaikyl, hydroxyalkyl, alkyl, cycloalkyl, aryl, 
heteroaiyl or aininoalkyl; 

R^ is H, alkyl, cycloalkyl, aryl, alkoxy, O-aryl; O-cycloalkyl, halogen, 
aminoaliyl, alkylamino, hydroxylamino, hydroxylalkyl, haloalkyloxy, 
heteroaryl, alkylthio, S-aiyl; S-cycloaUcyl, aiylalkyl, or haloaikyl; 



is H, alkyl, cycloalkyl, aiyl or heteroaiyl; 
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is H, OH, alkoxy, O-aiyl, aJkyl or aiyl; 

is H, OH, alkyl, aryl, alkoxy, O-aryl, cycloalkyl, or O-cycloalkyl; 
R* is hydrogen, or alkyl; 

E is ah alkyl or cycloalkyl groiq;) or a monocyclic or polycyclic substituted or 

unsubstituted ring system which may coxxtaixx one or more gtovps X and 
vfhicix contains at least oi^ aromatic ring; 

Y is hydrogen, halogen^ haloalkyl, haloalkyloxy, alkyl, cycloalkyl, a 
monocyclic or polycyclic substituted or unsubstituted ring system v^ch 
may contain one or more groups X and which contains at least one aromatic 
ringor 

NR*— f E ^— 



isOorl; 
isOorl; 
isOorl; 
isOorl; 

isOor l;and . 
is 0 to 3; 

A compound of the general formula (IV) and salts and physiologically functional 
derivatives thereof. 




m 
n 

P 
r 

q 
t 
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wherein 

A is a non-aromadc ring system containing 4, 5, 6. 7 or 8 carbon atoms, 
vAierein the ring system comprises at least one double bond and wherein one 
or more of the carbon atoms in the ring can be. replaced by a group 
wherein X is selected from the group consisting of S, 6, N, NR^, SO, CO or 
SO2; 

D is p, S, SO2, NR^ or CH2;' 

7} and are independent from each other O, S, or NR^; 

R* is independently H, halogen, haloalkyi, haloalkyloxy -CO2R", -SO3H, -OH, 
^ONR*R % -GR' O. .S02-NR»R", -NO2, -SO2-R % -SO-R*, -CN, alkoxy, 
alkylthio, aiyl, -NR"-C02-R\ -NR'*-CO-R*, .NR"-S02-R\ -O-CO-R*, - 
0-C02-R** -0-CO-NR*R"; cycloalkyl, alkylamino, hydroxyalkylamino, 
heteroaiyl, -SH, or alkyl; 

R* is independently H, alJqrl, cycloalkyl, aminoalkyl, alkoxy, -OH, -SH, 
alkylthio, hydtoxyalkyl, haloalkyi, haloalkyloxy, aryl or heteroaryl; 

R"' is independently hydrogen, haloalkyi, hydroxyalkyl, alkyl, cycloallQrl, aryl, 
heteroaiyl or aminoalkyl; 

R^ is H or OR^ NHR', NR^OR'^ or R^ together with the nitrogen atom which is 
attached to R^ form a 6 membered hetercyclic ring with the proviso that R^ 
is -[CH2]8 and R^ is absent; 
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is H, alkyl, cycloalkyl, aryl, alkoxy, O-aryl; O-cycloall^l, halogen, 
aminoalkylj alkylamino, hydroxylamino, hydroxylalkyl, haloalkyloxy, 
heteioaiyl, alkylthio, S-aryl; S-cycloalkyl, arylalkyl, orhaloalkyl; 

is H, all^l, cycloalkyl, aryl or heteroatyl; 

is H, OH, alkoxy, Oaiyl, alkyl or aiyl; 

is H, alkyl, cycloalkyl, aryl, arylaUcyl, heteroaiyl, alkylaiyl, alkoxyalkyl, 
acylmethyl, (acyloxy)alkyl, non-symmetrical (aoyloxy)alkyldiester, or 
dialkylphosphate; 

is H» OH» alkyl^ aryl, alkoxy, 6-aryl, cycloalkyl, or O-cycloalkyl; 
is hydrogen, or alkyl; 

is an alkyl or cycloalkyl group or a monocyclic or polycyclic substituted or 
unsubstituted ring system which may contain one or more groups X and 
which contains at least one aromatic ring; 

is hydrogen^ halogen, haloalkyl, haloalkyloxy, alkyl, cycloalkyl, a 
monocyclic or polycyclic substituted or unsubstituted ring system \^ch 
may contain one or more groups X and which contains at least one aromatic 
ring or 

NR*--fE)^ 

m isOorl; . 
n is 0 or 1; 




p is 0 or 1; 

. q isOorl; 

s is 0 to 2; and 

t is 0 to 3; 

with the proviso that the following compounds are excluded: 
5,5-Dimethyi-4-phenyl-2-(3-phenyl-ureido>4,5-dihydro-itoan-3 -carboxylic acid 
methyl ester, 2[3.(4-Chlorophenyl-urcido)]-5,5-dimethyl-4-phenyl-4*5-dihydro- 
furan-3-carboxylic acid methyl ester, 2[3-(4-Mcthoxylphenyl-ureido)]-5,5- 
dimethyl-4-phenyl-4,5-dihydro-fliran-3-cafboxylic acid methyl ester, 2[3-(4- 
Methylphenyl-ureido)]-5,5Klimethyl-4-phenyl-4,5Kiihydi^f^^ 
methyl ester, 2[3-(4-Nitrophenyl-urddo)]-5,5Hiimethyl-4-phenyM^ 
finran-S-cBrboxylic acid methyl ester, 4-(4-Chlorophenyl)-5,5-dimethyl-2-(3- 
phenyl-uieidoM^S-Klihydro-furan-S-carbpxylic acid methyl ester, 4-(4- 
Chlorophenyl>2[3-(4-chlorophenyl-ureido)]-S3-dimethyl-4,5-dihydro-fu^ 
carboxylic acid methyl ester, 4-(4-Chloiophenyl>2[3-(4-inethoxyphenyl-ureido)]- 
5,5-dimethyl-4,5-dihydro-fiiran-3-parboxylic acid methyl ester, 4-(4- 
Chlorophenyl)-2[3<4-naethylpheriyl-ureldo)]-5,5-dimethyl-4,5-dihydro-f^^ 
carboxylic acid methyl ester, or 4-(4^hlorophenyl)-2[3-(4-mtrpphenyl-iireido)]^ 
S,S-dimethyl-4,5-dihydro-furan-3-carboxyllc acid methyl ester. 

A pharmaceiJtioal composition comprising a compound as defined in claim 1 in free 
form or in the fomi of a pharmaceutically acceptable salt or physiologically, 
functional derivative and a pharmaceutically acceptable diluent or carrier. 

A compound according to claim 1 for the use as a medicament. 

A method for the treatment of a disease or a thempeutic indication in which 
inhibition of difaydrooratate dehydrogenase is beneficial comprising administering 
to a mammal an effective amoimt of a compound as defined in claim 1 or a 
physiologically functional derivative or a pharmacologically tolerable salt thereof. 

A method for the treatment of a disease or a therapeutic indication in which 
mhibitlon of dihydrooratate dehydrogenase is beneficial comprising administering 
to a mammal an effective amount of a compoimd as defined in claim 2, including 



46 

the compounds excluded in claim 2, or a physiologically fimctional derivative or 
phannacologically tolerable salt thereof. 

A method for the treatment of a disease or a therapeutic indication in which 
inhibition of dihydrooiatate dehydrogenase is beneficial comprising administering 
to a mammal an effective amount of a compound as defined in claim 3 or a 
physiologically Amctional derivative or a pharmacologically tolerable salt thereof. 

A method for the treatment of a disease or a therapeutic indication in which 
inhibition of dihydrooratate dehydrogenase is beneficial comprising administering 
to a mammal an effective amount of a compound as defined in claim 4, including 
the compounds excluded in claim 4, and a physiologically functional derivative or ^ 
pharmacologically tolerable salt thereof. 

A method for the treatcnent of a diseasie or a therapeutic indication selected firom the 
group consisting of rheumatism, acute immunological disorders, autoimmune 
diseases, diseases caused by malignant cell proliferation, inflammatory diseases, 
diseases that are caused by protozoal infestations in humans and animals, diseases 
that are caused by viral infections and Pneumocystis carinii^ fibrosis, uveitis, 
rhinitis, asthma and athmpathy comprising administering to a mammal an effective 
amount of a compound as defined in claim 1 or a physiologically functional 
d^vative or a pharmacologically tolerable salt thereof. 

A method for the treatment of a disease or a therapeudo indication selected fiom the 
groi^ consisting of rheumatism, acute immunological disorders, autoimmune 
diseases, diseases caused by malignant cell proliferation, inflammatory diseases, 
diseases that are caused by protozoal infestations in humans and animals, diseases 
that are caused by viral infections and Pneumocystis carinii^ fibrosis, uveitis, 
rhinitis, asthma and athropathy comprising administering to a mammal an effective 
amount of a compound as defined in claim 2, including the compoxmds excluded in 
claim 2, or a physiologically functional derivative or pharmacologically tolerable 
salt thereof. 
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13: A method for the treatment of a disease or a therapeutic indication selected from the 
group consisting of rheiunatism, acute immunological disorders, autoimmune 
diseases, diseases caused by malignant cell proliferation, inflammatoty diseases^ 
. diseases that are caused by protozoal infestations in humans and animals, diseases 
S that are caused by viral infections and t^neumocystis carinii, fibrosis, uveitis, 

rhinitis, asthma and athropathy comprising admlnistering,to a Tnamma ] an effective 
amoimt Qf a compound as defined in claim 3 or^ a ' physiologically functional 
derivative or a pharmacologicaUy tolerable salt ther^ 

10 14. A method for Ae treatment of a disease or a ther^)eutic indication seiected firom the 
group consisting of rheumatism, acute immunological disorders, autoimmune 
diseases, diseases caused by malignant cell proliferation, inflammatoiy diseases, 
diseases that are caused by protozoal infestations in humans and animals, diseases 
that are caused by viral infections and Pneumocystis cariniU fibrosis, uveitis, 

IS rhinitis, asthma and athropathy comprising administering to a mammal an effective 

amount of a compound as defined' in claim 4, including the compounds excluded in 
claim 4, and a physiologically, functional, derivative or a pharmacologically 
tolerable salt thereof. 

20 IS; The use of a compound according to claim 1 for the inhibition of DHODH. 

1 6. The use of a compound according to claim 2 for the inhibition of DHODH. 

1 7. The use of a compound according to claim 3 for the inhibition of DHODH. 

2S 

1 8. The use of a compound according to claim 4 for the inhibition of DHODH. 
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